ATTACHMENT 1
EMERGENCY INFORMATION

HOSPITAL Island Hospital
1211 24" Street
Anacortes, Washington 98221
Information: (360) 299-1300

DIRECTIONS:
1. Determine your location and call 911 if the situation warrants.
2. If the situation is not an emergency, but medical attention is required, get to your vehicle parked at
the site and:
e At the site head west on Seafarers’ Way
e Turn left (south) onto Q Avenue
e Turn right (west) onto 15™ Street
e Turn left (south) onto Commercial Avenue
e After approximately 0.6 mile, turn right (west) onto 24th Street

e Follow 24th Street about 0.1 mile to the hospital

SMAEGMESTY ™ I o F 1B 200m
AnaD
= tath & [ 600ft
'
3 14th 5t 1 u
e 1 EE&TQMFE‘W&?
15th =t @B 1 '.H
=4 18th St I -
T s = = - 7
& = E 1 ;/J
[ 'V - a
k: 14th E-'E = L :
A a
'.:‘:; E 1Sth St ;
= 20th St g "_‘3
m 4
E g&g‘- {i‘-
o n 12 -
22nd 5t o o < “Eag,
4 b
Fy
Ath St !
D m Hu:.sr:nit*2 '
Z.in . 25th St \
) n 4
i I—;ﬂr D6th St Z
- 27th St o {
1
S 2002 Mapluast.com, Inc.; @2002 SOT, Inc. K‘y i

5/10/05 \\Edmdata\sharedoc\529\009\600 Fuel Dock USTs\UST IAWP H&SP_atts.doc C-1-1 LANDAU ASSOCIATES



TELEPHONE — Cellular telephones to be carried by each team on/off shore.
EMERGENCY TRANSPORTATION SYSTEMS (Fire, Police, Ambulance) — 911
EMERGENCY ROUTES — See map above

EMERGENCY CONTACTS —

Poison Control Center: (800) 222-1222
Project Manager — Kris Hendrickson (425) 778-0907
Corporate H&S Manager — Tim Syverson (425) 778-0907
Port of Anacortes Contact — Margaret Schwertner (360) 299-1827
National Response Center: (800) 424-8802
Washington Division of Emergency Management (800) 258-5990
U.S. Coast Guard (800) 982-8813

In the event of an uncontrolled emergency, call for help as soon as possible. Dial 911; give the following
information:

e WHERE the emergency is — use cross streets or landmarks

e PHONE NUMBER you are calling from

e  WHAT HAPPENED - type of injury

e HOW MANY persons need help

e WHAT is being done for the victim(s)

e YOU HANG UP LAST - let the person you called hang up first.
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ATTACHMENT 2
CERTIFICATION

All field members are required to read and familiarize themselves with the contents of this Health

& Safety Plan and acknowledge their agreement to comply with the provisions of the plan through the

entry of a signature and date on the section below.

By my signature, I certify that:

e [ have read,

e [ understand, and

e [ will comply with this site health and safety plan for the interim action UST installation

project.
Printed Name Signature Date Affiliation
Personnel health and safety briefing conducted by:
Name Signature Date
Plan prepared by/reviewed by:
/ / /
Name Signature Date
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ATTACHMENT 3
HEALTH AND SAFETY PLAN MODIFICATION
I

No.__ DATE

Modification:

A

Reasons for Modification:

Project Personnel Briefed:

Name:

Name:

Name:

Name:

Name:

Name:

Name:

Name:

Approvals:
Project H&S Coordinator:

Date:
Date:
Date:
Date:
Date:
Date:
Date:
Date:

Corporate Health & Safety Officer:

Project Manager:

Others:
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ATTACHMENT 4

§1910.176

easily accessible. Under no cir-
culmstances shall an air receiver be
buried underground or located in an in-

the receiver.

(8) Gages anda, valves. (i) Every air re-
ceiver shall be\equipped with an indi-
cating pressure gage (so located as to
be readily visib)\e) and with one or
more spring-loaded safety valves. The
total relieving capacity of such safety
valves shall be such\as to prevent pres-
sure in the receiver ¥rom exceeding the
maximum allowable \working pressure
of the receiver by myre than 10 per-
cent.

(ii) No valve of any\type shall be
placed between the air rgceiver and its
safety valve or valves.

(iii) Safety appliances, sjch as safety
valves, indicating devices and control-
ling devices, shall be consdructed, lo-
cated, and installed so that\they can-
not be readily rendered inopéyative by
any means, including the elem&nts.

(iv) All safety valves shall b§ tested
frequently and at regular interyals to
determine whether they are in gopd op-
erating condition.

[39 FR 23502, June 27, 1974, as amended &t 49
FR 5322, Feb. 10, 1984; 61 FR 9239, Mar. 7, 1996]

Subpart N—Materials Handling
and Storage

AUTHORITY: Secs. 4, 6, 8, Occupational Safe-
ty and Health Act of 1970 (29 U.8.C. 653, 655,
657); Secretary of Labor’s Order No. 12-71 (36
FR 8754), 8-76 (41 FR 25059), 9-83 (48 FR 35736),
1-90 (55 FR 9033) or 6-96 (62 FR 111), as appli-
cable. i

Sections 1910.176, 1910.177, 1910.178, 1910.179,
1910.180, 1910.181, and 1910.184 also issued
under 29 CFR part 1911.

29 CFR Ch. XVil (7-1-02 Edition)

$1910.176 Handling  materials—gen-
eral.

(a) Use of mechanical equipment.
Where mechanical handling equipment
is used, sufficient safe clearances shall
be allowed for aisles, at loading docks,
through doorways and wherever turns
or passage must be made. Aisles and
passageways shall be kept clear and in
good repair, with no obstruction across
or in aisles that could create a hazard.
Permanent aisles and passageways
shall be appropriately marked.

(b) Secure storage. Storage of material
shall not create a hazard. Bags, con-
tainers, bundles, etc., stored in tiers
shall be stacked, blocked, interlocked
and limited in height so that they are
stable and secure against sliding or col-
lapse.

(¢) Housekeeping. Storage areas shall
be kept free from accumulation of ma-
terials that constitute hazards from
tripping, fire, explosion, or pest harbor-
age. Vegetation control will be exer-
cised when necessary.

(d) [Reserved]

(e) Clearance limits. Clearance signs to
warn of clearance limits shall be pro-
vided.

(f) Rolling railroad cars. Derail and/or
bumper blocks shall be provided on
spur railroad tracks where a rolling car
could contact other cars being worked,
enter a building, work or traffic area.

(8) Guarding. Covers and/or guard-
rails shall be provided to protect per-
sonnel from the hazards of open pits,
tanks, vats, ditches, etc.

[39 FR 23052, June 27, 1974, as amended at 43
FR 49749, Oct. 24, 1978]

e. (1) This section applies to
ing of multi-piece and single

and off-road maehines. It does not
ing of rim wheels
or on pickup
automobile
tires or truck tires designa SLT.
(2) This section does not apply to em-

ulated under the Construction Safety
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§1926.552

axd keep in a crouched position. Em-
plogees shall avoid the area from the
cockhit or cabin rearward unless au-

s. There shall be
mmunication be-
designated em-

constant reliable
tween the pilot, and

shall be distinctly recognizaple from
other ground personnel.

(8) Fires. Open fires shall not
mitted in an area that could resu
such fires being spread by the rodr
downwash.

§1926.552 Material hoists, personnel
hoists, and elevators.

(a) General requirements. (1) The em-
ployer shall comply with the manufac-
turer’s specifications and limitations
applicable to the operation of all hoists
and elevators. Where manufacturer’s
specifications are not available, the
limitations assigned to the equipment
shall be based on the determinations of
a professional engineer competent in
the field.

(2) Rated load capacities, rec-
ommended operating speeds, and spe-
cial hazard warnings or instructions
shall be posted on cars and platforms.

(8) Wire rope shall he removed from
service when any of the following con-
ditions exists:

(1) In hoisting ropes, six randomly
distributed broken wires in one rope
lay or three broken wires in one strand
in one rope lay;

(ii) Abrasion, scrubbing, flattening,
or peening, causing loss of more than
one-third of the original diameter of
the outside wires;

(iii) Evidence of any heat damage re-
sulting from a torch or any damage
caused by contact with electrical
wires;

(iv) Reduction from nominal diame-
ter of more than three sixty-fourths
inch for diameters up to and including
three-fourths inch; one-sixteenth inch
for diameters seven-eights to 1%

29 CFR Ch. XVil (7-1-02 Edition)

inches; and three thirty-seconds inch
for diameters 1% to 134 inches.

(4) Hoisting ropes shall be installed
in accordance with the wire rope manu-
facturers’ recommendations.

(6) The installation of live booms on
hoists is prohibited.

(6) The use of endless belt-type
manlifts on construction shall be pro-
hibited.

(b) Material hoists. (1)(1) Operating
rules shall be established and posted at
the operator’s station of the hoist.
Such rules shall include signal system
and allowable line speed for various
loads. Rules and notices shall be posted
on the car frame or crosshead in a con-
spicuous location, including the state-
ment ‘“No Riders Allowed.”

(ii) No person shall be allowed to ride
on material hoists except for the pur-
poses of inspection and maintenance.

(2) All entrances of the hoistways
shall be protected by substantial gates
or bars which shall guard the full width
of the landing entrance. All hoistway
entrance bars and gates shall be paint-
ed with diagonal contrasting colors,
such as black and yellow stripes.

(i) Bars shall be not less than 2- by 4-
inch wooden bars or the equivalent, lo-
cated 2 feet from the hoistway line.
Bars shall be located not less than 36
inches nor more than 42 inches above
the floor,

(ii) Gates or bars protecting the en-
trances to hoistways shall be equipped
with a latching device.

(3) Overhead protective covering of 2-
inch planking, 3%-inch plywood, or
other solid material of equivalent
strength, shall be provided on the top
of every material hoist cage or plat-
form.

(4) The operator’s station of a hoist-
ing machine shall be provided with
overhead protection equivalent to tight
planking not less than 2 inches thick.
The support for the overhead protec-
tion shall be of equal strength.

(6) Hoist towers may be used with or
without an enclosure on all sides. How-
ever, whichever alternative is chosen,
the following applicable conditions
shall be met:

(i) When a hoist tower is enclosed, it
shall be enclosed on all sides for its en-
tire height with a screen enclosure of
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Yo-inch mesh, No. 18 U.S. gauge wire or
equivalent, except for landing access.

(ii) When a hoist tower is not en-
closed, the hoist platform or car shall
be totally enclosed (caged) on all sides
for the full height between the floor
and the overhead protective covering
with %-inch mesh of No. 14 U.8. gauge
wire or equivalent. The hoist platform
enclosure shall include the required
gates for loading and unloading. A 6-
foot high enclosure shall be provided
on the unused sides of the hoist tower
at ground level.

(6) Car arresting devices shall be in-
stalled to function in case of rope fail-
ure.

(7) All material hoist towers shall be
designed by a licensed professional en-
gineer.

(8) All material hoists shall conform
to the requirements of ANSI A10.5-1969,
Safety Reguirements for Material
Hoists.

(¢) Personnel hoists. (1) Hoist towers
outside the structure shall be enclosed
for the full height on the side or sides
used for entrance and exit to the struc-
ture. At the lowest landing, the enclo-
sure on the sides not used for exit or
entrance to the structure shall be en-
closed to a height of at least 10 feet.
Other sides of the tower adjacent to
floors or scaffold platforms shall be en-
closed to a height of 10 feet above the
level of such floors or scaffolds.

(2) Towers inside of structures shall
be enclosed on all four sides through-
out the full height.

(8) Towers shall be anchored to the
structure at intervals not exceeding 25
feet. In addition to tie-ins, a series of
guys shall be installed. Where tie-ins
are not practical the tower shall be an-
chored by means of guys made of wire
rope at least one-half inch in diameter,
securely fastened to anchorage to en-
sure stability.

(4) Hoistway doors or gates shall be
not less than 6 feet 6 inches high and
shall be provided with mechanical
locks which cannot be operated from
the landing side, and shall be acces-
sible only to persons on the car.

(6) Cars shall be permanently en-
closed on all sides and the top, except
sides used for entrance and exit which
have car gates or doors.

§1926.552

(6) A door or gate shall be provided at
each entrance to the car which shall
protect the full width and height of the
car entrance opening.

(7) Overhead protective covering of 2-
inch planking, %-inch plywood or other
solid material or equivalent strength
shall be provided on the top of every
personnel hoist.

(8) Doors or gates shall be provided
with electric contacts which do not
allow movement of the hoist when door
or gate is open.

(9) Safeties shall be capable of stop-
ping and holding the car and rated load
when traveling at governor tripping
speed.

(10) Cars shall be provided with a ca-
pacity and data plate secured in a con-
spicuous place on the car or crosshead.

(11) Internal combustion engines
shall not be permitted for direct drive.

(12) Normal and final terminal stop-
ping devices shall be provided.

(13) An emergency stop switch shall
be provided in the car and marked
“Stop.”

(14) Ropes: (i) The minimum number
of hoisting ropes used shall be three for
traction hoists and two for drum-type
hoists.

(i1) The minimum diameter of hoist-
ing and counterweight wire ropes shall
be Y-inch.

(iii) Safety factors:

MINIMUM FACTORS OF SAFETY FOR SUSPENSION
WIRE ROPES

Minimum
factor of
safety

Rope speed in feet per minute

7.60
7.76
7.85
8.10
8.25
8.40
8.60
875
8.90
9.20
9.50
8.75
10.00
10.25
10.45
10.70

(15) Following assembly and erection
of hoists, and before being put in serv-
ice, an inspection and test of all func-
tions and safety devices shall be made
under the supervision of a competent
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§1926.553

person. A similar inspection and test is
required following major alteration of
an existing installation. All hoists
shall be inspected and tested at not
more than 3-month intervals. The em-~
ployer shall prepare a certification
record which includes the date the in-
spection and test of all functions and
safety devices was performed; the sig-
nature of the person who performed the
inspection and test; and a serial num-
ber, or other identifier, for the hoist
that was inspected and tested. The
most recent certification record shall
be maintained on file.

(16) All personnel hoists used by em-
ployees shall be constructed of mate-
rials and components which meet the
specifications for materials, construc-
tion, safety devices, assembly, and
structural integrity as stated in the
American National Standard A10.4-
1963, Safety Requirements for Work-
men’s Hoists. The requirements of this
paragraph (¢c)(16) do not apply to canti-
lever type personnel hoists.

(17) (i) Personnel hoists wused in
bridge tower construction shall be ap-
proved by a registered professional en-
gineer and erected under the super-
vision of a qualified engineer com-
petent in this field.

(ii) When a hoist tower is not en-
closed, the hoist platform or car shall
be totally enclosed (caged) on all sides
for the full height between the floor
and the overhead protective covering
with %-inch mesh of No. 14 U.8. gauge
wire or equivalent. The hoist platform
enclosure shall include the required
gates for loading and unloading.

(iii) These hoists shall be inspected
and maintained on a weekly basis.
Whenever the hoisting equipment is ex-
posed to winds exceeding 35 miles per
hour it shall be inspected and put in
operable condition before reuse.

(iv) Wire rope shall be taken out of
service when any of the following con-
ditions exist:

(a) In running ropes, six randomly
distributed broken wires in one lay or
three broken wires in one strand in one
lay;

(b) Wear of one-third the original di-
ameter of outside individual wires.
Kinking, crushing, bird caging, or any
other damage resulting in distortion of
the rope structure;

29 CFR Ch. XVII (7-1-02 Edition)

(c) Evidence of any heat damage from
any cause;

(d) Reductions from nominal diame-
ter of more than three-sixty-fourths
inch for diameters to and including
three-fourths inch, one-sixteenth inch
for diameters seven-eights inch to 1%
inches inclusive, three-thirty-seconds
inch for diameters 134 to 1% inches in-
clusive;

(e) In standing ropes, more than two
broken wires in one lay in sections be-
yond end connections or more than one
broken wire at an end connection.

(d) Permanent elevators under the
care and custody of the employer and
used by employees for work covered by
this Act shall comply with the require-
ments of American National Standards
Institute Al17.1-1965 with addenda
Al17.1a-1967, Al17.1b-1968, A17.1c-1969,
Al7.18-1970, and inspected in accord-
ance with A17.2-1960 with addenda
A17.2a-1965, A17.2b-1967.

[44 FR 8577, Feb. 9, 1979; 44 FR 20940, Apr. 6,
1979, as amended at 52 FR 86382, Sept. 28,
19873

§1926.553 Base-mounted drum hoists.

(a) General requirements. (1) Exposed
moving parts such as gears, projecting
screws, setscrews, chain, cables, chain
sprockets, and reciprocating or rotat-
ing parts, which constitute a hazard,
shall be guarded.

(2) All controls used during the nor-
mal operation cycle shall be located
within easy reach of the operator’s sta-
tion,

(3) Electric motor operated hoists
shall be provided with:

(1) A device to disconnect all motors
from the line upon power failure and
not permit any motor to be restarted
until the controller handle is brought
to the ““off” position;

(ii) Where applicable, an overspeed
preventive device;

(iii) A means whereby remotely oper-
ated hoists stop when any control is in-
effective.

(4) All base-mounted drum hoists in
use shall meet the applicable require-
ments for design, construction, instal-
lation, testing, inspection, mainte-
nance, and operations, as prescribed by
the manufacturer.

(b) Specific requirements. [Reserved]
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§1926.554 Overhead hoists.

(a) General requirements. (1) The safe
working load of the overhead hoist, as
determined by the manufacturer, shall
be indicated on the hoist, and this safe
working load shall not be exceeded.

(2) The supporting structure to which
the hoist is attached shall have a safe
working load equal to that of the hoist.

(3) The support shall be arranged so
as to provide for free movement of the
hoist and shall not restrict the hoist
from lining itself up with the load.

(4) The hoist shall be installed only
in locations that will permit the oper-
ator to stand clear of the load at all
times.

(6) Air hoists shall be connected to an
air supply of sufficient capacity and
pressure to safely operate the hoist. All
air hoses supplying air shall be posi-
tively connected to prevent their be-
coming disconnected during use.

(6) All overhead hoists in use shall
meet the applicable requirements for
construction, design, installation, test-
ing, inspection, maintenance, and oper-
ation, as prescribed by the manufac-
turer.

(b) Specific requirements. [Reserved]

§1926.555 Conveyors.

(a) General requirements. (1) Means for
stopping the motor or engine shall be
provided at the operator’s station. Con-
veyor systems shall be equipped with
an audible warning signal to be sound-
ed immediately before starting up the
conveyor.

(2) If the operator’s station is at a re-
mote point, similar provisions for stop-
ping the motor or engine shall be pro-
vided at the motor or engine location.

(3) Emergency stop switches shall be
arranged so that the conveyor cannot
be started again until the actuating
stop switch has been reset to running
or ‘‘on” position.

(4) Screw conveyors shall be gunarded
to prevent employee contact with turn-
ing flights.

(6) Where a conveyor passes over
work areas, aisles, or thoroughfares,
suitable guards shall be provided to
protect employees required to work
below the conveyors.

(6) All crossovers, aisles, and passage-
ways shall be conspicuously marked by

§ 1926.600

suitable signs, as required by subpart G
of this part.

(7) Conveyors shall be locked out or
otherwise rendered inoperable, and
tagged out with a “Do Not Operate”
tag during repairs and when operation
is hazardous to employees performing
maintenance work.

(8) All conveyors in use shall meet
the applicable requirements for design,
construction, inspection, testing,
maintenance, and operation, as pre-
scribed in the ANSI B20.1-1957, Safety
Code for Conveyors, Cableways, and
Related Equipment.

Subpart O—Motor Vehicles,
Mechanized Equipment, and
Marine Operations

AUTHORITY: Section 107, Construction
Work Hours and Safety Standards Act (Con-
struction Safety Act) (40 U.S.C. 333); Secs. 4,
6, 8, Occupational Safety and Health Act of
1970 (29 U.S.C. 653, 655, 657); Secretary of La-
bor’s Order No. 12-71 (36 FR 8754), 8-76 (41 FR
25069), 9-83 (48 FR 35736), 1-80 (55 FR 9033), or
6-96 (62 FR 111), as applicable. Section
1926.602 also issued under 29 CFR part 1911,

§1926.600 Equipment.

(a) General requirements. (1) All equip-
ment left unattended at night, adja-
cent to a highway in normal use, or ad-
jacent to construction areas where
work is in progress, shall have appro-
priate lights or reflectors, or barri-
cades equipped with appropriate lights
or reflectors, to identify the location of
the equipment.

(2) A safety tire rack, cage, or equiv-
alent protection shall be provided and
used when inflating, mounting, or dis-
mounting tires installed on split rims,
or rims equipped with locking rings or
similar devices.

(3) () Heavy machinery, equipment,
or parts thereof, which are suspended
or held aloft by use of slings, hoists, or
jacks shall be substantially blocked or
cribbed to prevent falling or shifting
before employees are permitted to
work under or between them. Bulldozer
and scraper blades, end-loader buckets,
dump bodies, and similar equipment,
shall be either fully lowered or blocked
when being repaired or when not in
use. All controls shall be in a neutral
position, with the motors stopped and
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§1926.601

brakes set, unless work being per-
formed requires otherwise.

(ii) Whenever the equipment is
parked, the parking brake shall be set.
Equipment parked on inclines shall
have the wheels chocked and the park-
ing brake set.

(4) The use, care and charging of all
batteries shall conform to the require-
ments of subpart K of this part.

(5) All cab glass shall be safety glass,
or equivalent, that introduces no visi-
ble distortion affecting the safe oper-
ation of any machine covered by this
subpart.

(6) All equipment covered by this
subpart shall comply with the require-
ments of §1926.550(a)(15) when working
or being moved in the vicinity of power
lines or energized transmitters.

() Rolling railroad cars. Derail and/or
bumper blocks shall be provided on
spur railroad tracks where a rolling car
could contact other cars being worked,
enter a building, work or traffic area.

(b) Specific requirements. [Reserved]

[4¢ FR 8577, Feb. 9, 1979; 44 FR 20940, Apr. 6,
1979, as amended at 58 FR 35183, June 30, 19931

§1926.601 Motor vehicles.

(a) Coverage. Motor vehicles as cov-
ered by this part are those vehicles
that operate within an off-highway job-
site, not open to public traffic, The re-
quirements of this section do not apply
to equipment for which rules are pre-
scribed in §1926.602.

(b) General requirements. (1) All vehi-
cles shall have a service brake system,
an emergency brake system, and a
parking brake system. These systems
may use common components, and
shall be maintained in operable condi-
tion.

(2)(1) Whenever visibility conditions
warrant additional light, all vehicles,
or combinations of vehicles, in use
shall be equipped with at least two
headlights and two taillights in oper-
able condition.

(ii) All vehicles, or combination of
vehicles, shall have brake lights in op-
erable condition regardless of light
conditions.

(3) All vehicles shall be equipped with
an adequate audible warning device at
the operator’s station and in an oper-
able condition.

29 CFR Ch. XVII (7-1-02 Edition)

(49) No employer shall use any motor
vehicle equipment having an ob-
structed view to the rear unless:

(i) The vehicle has a reverse signal
alarm audible above the surrounding
noise level or:

(ii) The vehicle is backed up only
when an observer signals that it is safe
to do so.

(5) All vehicles with cabs shall be
equipped with windshields and powered
wipers. Cracked and broken glass shall
be replaced. Vehicles operating in
areas or under conditions that cause
fogging or frosting of the windshields
shall be equipped with operable
defogging or defrosting devices.

(6) All haulage vehicles, whose pay
load is loaded by means of cranes,
power shovels, loaders, or similar
equipment, shall have a cab shield and/
or canopy adequate to protect the oper-
ator from shifting or falling materials.

(7) Tools and material shall be se-
cured to prevent movement when
transported in the same compartment
with employees,

(8) Vehicles used to transport em-
ployees shall have seats firmly secured
and adequate for the number of em-
ployees to be carried.

(9) Seat belts and anchorages meet-
ing the requirements of 49 CFR part 571
(Department of Transportation, Fed-
eral Motor Vehicle Safety Standards)
shall be installed in all motor vehicles.

(10) Trucks with dump bodies shall be
equipped with positive means of sup-
port, permanently attached, and capa-
ble of being locked in position to pre-
vent accidental lowering of the body
while maintenance or inspection work
is being done.

(11) Operating levers controlling
hoisting or dumping devices on haulage
bodies shall be equipped with a latch or
other device which will prevent acci-
dental starting or tripping of the mech-
anism.

(12) Trip handles for tailgates of
dump trucks shall be so arranged that,
in dumping, the operator will be in the
clear.

(13) (i) All rubber-tired motor vehicle
equipment manufactured on or after
May 1, 1972, shall be equipped with
fenders. All rubber-tired motor vehicle
equipment manufactured before May 1,
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1972, shall be equipped with fenders not
later than May 1, 1973.

(ii) Mud flaps may be used in lieu of
fenders whenever motor vehicle equip-
ment is not designed for fenders.

(14) All vehicles in use shall be
checked at the beginning of each shift
to assure that the following parts,
equipment, and accessories are in safe
operating condition and free of appar-
ent damage that could cause failure
while in use: service brakes, including
trailer brake connections; parking Sys-
tem (hand brake); emergency stopping
system (brakes); tires; horn: steering
mechanism; coupling devices; seat
belts; operating controls; and safety
devices. All defects shall be corrected
before the vehicle is placed in service.
These requirements also apply to
equipment such as lights, reflectors,
windshield wipers, defrosters, fire ex-
tinguishers, etc., where such equip-
ment is necessary.

§1926.602 Material handling equip-
ment.

(a) Earthmoving equipment; General. (1)
These rules apply to the following
types of earthmoving equipment:
scrapers, loaders, crawler or wheel
tractors, bulldozers, off-highway
trucks, graders, agricultural and indus-
trial tractors, and similar equipment.
The promulgation of specific rules for
compactors and rubber-tired ‘‘skid-
steer” equipment is reserved pending
consideration of standards currently
being developed.

(2) Seat belts. (i) Seat belts shall be
provided on all equipment covered by
this section and shall meet the require-
ments of the Society of Automotive
Engineers, J386-1969, Seat Belts for
Construction Equipment. Seat belts for
agricultural and light industrial trac-
tors shall meet the seat belt require-
ments of Society of Automotive Engi-
neers J333a-1970, Operator Protection
for Agricultural and Light Industrial
Tractors.

(ii) Seat belts need not be provided
for equipment which is designed only
for standup operation.

(iii) Seat belts need not be provided
for equipment which does not have
roll-over protective structure (ROPS)
or adequate canopy protection.

(8) Access roadways and grades. (i) No
employer shall move or cause to be
moved construction equipment or vehi-
cles upon any access roadway or grade
unless the access roadway or grade is
constructed and maintained to accom-
modate safely the movement of the
equipment and vehicles involved.

(ii) Every emergency access ramp
and berm used by an employer shall be
constructed to restrain and control
runaway vehicles.

(4) Brakes. All earthmoving equip-
ment mentioned in this §1926.602(a)
shall have a service braking system ca-
pable of stopping and holding the
equipment fully loaded, as specified in
Society of Automotive Engineers SAE—
J237, Loader Dozer-1971, J236, Graders—
1971, and J319b, Scrapers-1971. Brake
systems for self-propelled rubber-tired
off-highway equipment manufactured
after January 1, 1972 shall meet the ap-
plicable minimum performance criteria
set forth in the following Society of
Automotive Engineers Recommended
Practices:

Self-Propelled Scrapers ................ SAE J319b-1971.
Self-Propelled Graders . . SAE J236-1971.
Trucks and Wagons ........... .. SAE J166-1971.
Front End Loaders and Dozers ... SAE J237-1971.

(6) Fenders. Pneumatic-tired earth-
moving haulage equipment (trucks,
scrapers, tractors, and trailing units)
whose maximum speed exceeds 15 miles
per hour, shall be equipped with fend-
ers on all wheels to meet the require-
ments of Society of Automotive Engi-
neers SAE J321a-1970, Fenders for
Pneumatic-Tired Earthmoving Haulage
Equipment. An employer may, of
course, at any time seek to show under
§1826.2, that the uncovered wheels
present no hazard to personnel from
flying materials,

(6) Rollover protective structures
(ROPS). See subpart W of this part for
requirements for rollover protective
structures and overhead protection.

(7) Rollover protective structures for off-
highway trucks. The promulgation of
standards for rollover protective struc-
tures for off-highway trucks is reserved
pending further study and develop-
ment.

(8) Specific effective dates—brakes and
fenders. (i) Equipment mentioned in
paragraph (a)(4) and (5) of this section,
and manufactured after January 1,
1972, which is used by any employer
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after that date, shall comply with the
applicable rules prescribed therein con-
cerning brakes and fenders. Equipment
mentioned in paragraphs (a) (4) and (5)
of this section, and manufactured be-
fore January 1, 1972, which is used by
any employer after that date, shall
meet the applicable rules prescribed
herein not later than June 30, 1973. It
should be noted that, as permitted
under §1926.2, employers may request
variations from the applicable brakes
and fender standards required by this
subpart. Employers wishing to seek
variations from the applicable brakes
and fenders rules may submit any re-
quests for variations after the publica-
tion of this document in the FEDERAL
REGISTER. Any statements intending to
meet the requirements of §1926.2(b)(4),
should specify how the variation would
protect the safety of the employees by
providing for any compensating re-
strictions on the operation of equip-
ment.

(ii) Notwithstanding the provisions of
paragraphs (a)(56) and (a)@8)(i) of this
section, the requirement that fenders
be installed on  pneumatic-tired
earthmoving haulage equipment, is
suspended pending reconsideration of
the requirement.

9) Audible alarms. i) All
bidirectional machines, such as rollers,
compacters, front-end loaders, bull-
dozers, and similar equipment, shall be
equipped with a horn, distinguishable
from the surrounding noise level,
which shall be operated as needed when
the machine is moving in either direc-
tion. The horn shall be maintained in
an operative condition.

(ii) No employer shall permit
earthmoving or compacting equipment
which has an obstructed view to the
rear to be used in reverse gear unless
the equipment has in operation a re-
verse signal alarm distinguishable
from the surrounding noise level or an
employee signals that it is safe to do
so0.

(10) Scissor points. Scissor points on
all front-end loaders, which constitute
a hazard to the operator during normal
operation, shall be guarded.

(b) Excavating and other equipment. (1)
Tractors covered in paragraph (a) of
this section shall have seat belts as re-
quired for the operators when seated in
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the normal seating arrangement for
tractor operation, even though back-
hoes, breakers, or other similar attach-
ments are used on these machines for
excavating or other work.

(2) For the purposes of this subpart
and of subpart N of this part, the no-
menclatures and descriptions for meas-
urement of dimensions of machinery
and attachments shall be as described
in Society of Automotive Engineers
1970 Handbook, pages 1088 through 1103.

(3) The safety requirements, ratios,
or limitations applicable to machines
or attachment usage covered in Power
Crane and Shovel Associations Stand-
ards No. 1 and No. 2 of 1968, and No. 3
of 1969, shall be complied with, and
shall apply to cranes, machines, and
attachments under this part.

(c) Lifting and hauling equipment
(other than equipment covered under sub-
part N of this part). (1) Industrial trucks
shall meet the requirements of
§1926.600 and the following:

(1) Lift trucks, stackers, etc., shall
have the rated capacity clearly posted
on the vehicle so as to be clearly visi-
ble to the operator. When auxiliary re-
movable counterweights are provided
by the manufacturer, corresponding al-
ternate rated capacities also shall be
clearly shown on the vehicle. These
ratings shall not be exceeded.

(ii) No modifications or additions
which affect the capacity or safe oper-
ation of the equipment shall be made
without the manufacturer’s written ap-
proval. If such modifications or
changes are made, the capacity, oper-
ation, and maintenance instruction
plates, tags, or decals shall be changed
accordingly. In no case shall the origi-
nal safety factor of the equipment be
reduced.

(iii) If a load is lifted by two or more
trucks working in unison, the propor-
tion of the total load carried by any
one truck shall not exceed its capacity.

(iv) Steering or spinner knobs shall
not be attached to the steering wheel
unless the steering mechanism is of a
type that prevents road reactions from
causing the steering handwheel to spin.
The steering knob shall be mounted
within the periphery of the wheel.

(v) All high lift rider industrial
trucks shall be equipped with overhead
guards which meet the configuration
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and structural requirements as defined
in paragraph 421 of American National
Standards Institute B56.1-1969, Safety
Standards for Powered Industrial
Trucks.

(vi) All industrial trucks in use shall
meet the applicable requirements of
design, construction, stability, inspec-
tion, testing, maintenance, and oper-
ation, as defined in American National
Standards Institute B56.1-1969, Safety
Standards for Powered Industrial
Trucks.

(vii) Unauthorized personnel shall
not be permitted to ride on powered in-
dustrial trucks. A safe place to ride
shall be provided where riding of
trucks is authorized.

(viii) Whenever a truck is equipped
with vertical only, or vertical and hori-
zontal controls elevatable with the lift-
ing carriage or forks for lifting per-
sonnel, the following additional pre-
cautions shall be taken for the protec-
tion of personnel being elevated.

(A) Use of a safety platform firmly
secured to the lifting carriage and/or
forks.

(B) Means shall be provided whereby
personnel on the platform can shut off
power to the truck.

(C) Such protection from falling ob-
jects as indicated necessary by the op-
erating conditions shall be provided.

(@) Powered industrial truck operator
training.

NOTE: The requirements applicable to con-
struction work under this paragraph are
identical to those set forth at §1910.178(1) of
this chapter.

[44 FR 8577, Feb. 9, 1979; 4¢ FR 20940, Apr. 6,
1979, as amended at 58 FR 35183, June 30, 1993;
63 FR 66274, Dec. 1, 1998)

§1926.603 Pile driving equipment.

(a) General requirements. (1) Boilers
and piping systems which are a part of,
or used with, pile driving equipment
shall meet the applicable requirements
of the American Society of Mechanical
Engineers, Power Boilers (section I).

(2) All pressure vessels which are a
part of, or used with, pile driving
equipment shall meet the applicable
requirements of the American Society
of Mechanical Engineers, Pressure Ves-
sels (section VIII).

(3) Overhead protection, which will
not obscure the vision of the operator

§1926.603

and which meets the requirements of
subpart N of this part, shall be pro-
vided. Protection shall be the equiva-
lent of 2-inch planking or other solid
material of equivalent strength.

(4) Stop blocks shall be provided for
the leads to prevent the hammer from
being raised against the head block.

(5) A blocking device, capable of safe-
ly supporting the weight of the ham-
mer, shall be provided for placement in
the leads under the hammer at all
times while employees are working
under the hammer.

(6) Guards shall be provided across
the top of the head block to prevent
the cable from jumping out of the
sheaves.

(7) When the leads must be inclined
in the driving of batter piles, provi-
sions shall be made to stabilize the
leads.

(8) Fixed leads shall be provided with
ladder, and adequate rings, or similar
attachment points, so that the loft
worker may engage his safety belt lan-
yard to the leads. If the leads are pro-
vided with loft platforms(s), such plat-
form(s) shall be protected by standard
guardrails,

(9) Steam hose leading to a steam
hammer or jet pipe shall be securely
attached to the hammer with an ade-
quate length of at least Y4-inch diame-
ter chain or cable to prevent whipping
in the event the joint at the hammer is
broken. Air hammer hoses shall be pro-
vided with the same protection as re-
quired for steam lines.

(10) Safety chains, or equivalent
means, shall be provided for each hose
connection to prevent the line from
thrashing around in case the coupling
becomes disconnected.

(11) Steam line controls shall consist
of two shutoff valves, one of which
shall be a quick-acting lever type with-
in easy reach of the hammer operator.

(12) Guys, outriggers, thrustouts, or
counterbalances shall be provided as
necessary to maintain stability of pile
driver rigs.

(b) Pile driving from barges and floats.
Barges or floats supporting pile driving
operations shall meet the applicable
requirements of §1926.605.
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(c) Pile driving equipment. (1) Engi-
neers and winchmen shall accept sig-
nals only from the designated signal-
men.

(2) All employees shall be kept clear
when piling is being hoisted into the
leads.

(3) When piles are being driven in an
excavated pit, the walls of the pit shall
be sloped to the angle of repose or
sheet-piled and braced.

(4) When steel tube piles are being
“blown out”, employees shall be kept
well beyond the range of falling mate-
rials.

(5) When it is necessary to cut off the
tops of driven piles, pile driving oper-
ations shall be suspended except where
the cutting operations are located at
least twice the length of the longest
pile from the driver.

(6) When driving jacked piles, all ac-
cess pits shall be provided with ladders
and bulkheaded curbs to prevent mate-
rial from falling into the pit.

§1926.604 Site clearing.

(a) General requirements. (1) Employ-
ees engaged in site clearing shall be
protected from hazards of irritant and
toxic plants and suitably instructed in
the first aid treatment available.

(2) ANl equipment used in site clear-
ing operations shall be equipped with
rollover guards meeting the require-
ments of this subpart. In addition,
rider-operated equipment shall be
equipped with an overhead and rear
canopy guard meeting the following re-
quirements:

(i) The overhead covering on this
canopy structure shall be of not less
than %-inch steel plate or Y-inch
woven wire mesh with openings no
greater than 1 inch, or equivalent.

(ii) The opening in the rear of the
canopy structure shall be covered with
not less than Y-inch woven wire mesh
with openings no greater than 1 inch.

(b) Specific requirements. [Reserved]

§1926.605 Marine
equipment.
(a) Material handling operations. (1)
Operations fitting the definition of
“material handling” shall be per-
formed in conformance with applicable
requirements of part 1918, “Safety and
Health Regulations for Longshoring”

operations and
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of this chapter. The term ‘‘longshoring
operations’’ means the loading, unload-
ing, moving, or handling of construc-
tion materials, equipment and supplies,
etc. into, in, on, or out of any vessel
from a fixed structure or shore-to-ves-
sel, vessel-to-shore or fixed structure
or vessel-to-vessel.

(b) Access to barges. (1) Ramps for ac-
cess of vehicles to or between barges
shall be of adequate strength, provided
with side boards, well maintained, and
properly secured.

(2) Unless employees can step safely
to or from the wharf, float, barge, or
river towboat, either a ramp, meeting
the requirements of paragraph (b)(1) of
this section, or a safe walkway, shall
be provided.

(3) Jacob’s ladders shall be of the
double rung or flat tread type. They
shall be well maintained and properly
secured.

(4) A Jacob’s ladder shall either hang
without slack from its lashings or be
pulled up entirely.

(6) When the upper end of the means
of access rests on or is flush with the
top of the bulwark, substantial steps
properly secured and equipped with at
least one substantial hand rail approxi-
mately 33 inches in height, shall be
provided between the top of the bul-
wark and the deck.

(6) Obstructions shall not be laid on
or across the gangway.

(7) The means of access shall be ade-
quately illuminated for its full length.

(8) Unless the structure makes it im-
possible, the means of access shall be
so located that the load will not pass
over employees.

(c) Working surfaces of barges. (1) Em-
ployees shall not be permitted to walk
along the sides of covered lighters or
barges with coamings more than 5 feet
high, unless there is a 3-foot clear
walkway, or a grab rail, or a taut
handline is provided.

(2) Decks and other working surfaces
shall be maintained in a safe condition.

(3) Employees shall not be permitted
to pass fore and aft, over, or around
deckloads, unless there is a safe pas-
sage.

(4) Employees shall not be permitted
to walk over deckloads from rail to
coaming unless there is a safe passage.
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If it is necessary to stand at the out-
board or inboard edge of the deckload
where less than 24 inches of bulwark,
rail, coaming, or other protection ex-
ists, all employees shall be provided
with a suitable means of protection
against falling from the deckload.

(d) First-aid and lifesaving equipment.
(1) Provisions for rendering first aid
and medical assistance shall be in ac-
cordance with subpart D of this part.

(2) The employer shall ensure that
there is in the vicinity of each barge in
use at least one U.S. Coast Guard-ap-
proved 30-inch lifering with not less
than 90 feet of line attached, and at
least one portable or permanent ladder
which will reach the top of the apron
to the surface of the water. If the above
equipment is not available at the pier,
the employer shall furnish it during
the time that he is working the barge.

(3) Employees walking or working on
the unguarded decks of barges shall be
protected with U.S. Coast Guard-ap-
proved work vests or buoyant vests.

(e) Commercial diving operations. Com-
mercial diving operations shall be sub-
ject to subpart T of part 1910,
§§1910.401-1910.441, of this chapter.

[39 FR 22801, June 24, 1974, as amended at 42
FR 37674, July 22, 1977}

§1926.606 Definitions
this subpart.

(a) Apron—The area along the water-
front edge of the pier or wharf.

(b) Bulwark—The side of a ship above
the upper deck.

(¢) Coaming—The raised frame, as
around a hatchway in the deck, to keep
out water,

(d) Jacob’s ladder—A marine ladder of
rope or chain with wooden or metal
rungs.

(e) Rail, for the purpose of §1926.605,
means a light structure serving as a
guard at the outer edge of a ship’s
deck.

applicable to

Subpart P—Excavations

AUTHORITY: Sec. 107, Contract Worker
Hours and Safety Standards Act (Construc-
tion Safety Act) (40 U.S.C. 333); Secs. 4, 6, 8,
Occupational Safety and Health Act of 1970
(29 U.S.C. 653, 655, 657); Secretary of Labor’s
Order No. 12-71 (36 FR 8754), 8-76 (41 FR

§1926.650

25059), or 9-83 (48 FR 85736), as applicable, and
29 CFR part 1911.

SOURCE: 54 FR 45959, Oct. 31, 1989, unless
otherwise noted.

§1926.650 Scope, application, and defi-
nitions applicable to this subpart.

(a) Scope and application. This sub-
part applies to all open excavations
made in the earth’s surface. Exca-
vations are defined to include trenches.

(b) Definitions applicable to this sub-
part.

Accepted engineering practices means
those requirements which are compat-
ible with standards of practice required
by a registered professional engineer.

Aluminum Hydraulic Shoring means a
pbre-engineered shoring system com-
prised of aluminum hydraulic cylinders
(crossbraces) used in conjunction with
vertical rails (uprights) or horizontal
rails (walers). Such system is designed,
specifically to support the sidewalls of
an excavation and prevent cave-ins.

Bell-bottom pier hole means a type of
shaft or footing excavation, the bottom
of which is made larger than the cross
section above to form a belled shape.

Benching (Benching system) means a
method of protecting employees from
cave-ins by excavating the sides of an
excavation to form one or a series of
horizontal levels or steps, usually with
vertical or near-vertical surfaces be-
tween levels.

Cave-in means the separation of a
mass of soil or rock material from the
side of an excavation, or the loss of soil
from under a trench shield or support
system, and its sudden movement into
the excavation, either by falling or
sliding, in sufficient quantity so that it
could entrap, bury, or otherwise injure
and immobilize a person.

Competent person means one who is
capable of identifying existing and pre-
dictable hazards in the surroundings,
or working conditions which are unsan-
itary, hazardous, or dangerous to em-
ployees, and who has authorization to
take prompt corrective measures to
eliminate them.

Cross braces mean the horizontal
members of a shoring system installed
perpendicular to the sides of the exca-
vation, the ends of which bear against
either uprights or wales.
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Ezxcavation means any man-made cut,
cavity, trench, or depression in an
earth surface, formed by earth re-
moval.

Faces or sides means the vertical or
inclined earth surfaces formed as a re-
sult of excavation work.

Failure means the breakage, displace-
ment, or permanent deformation of a
structural member or connection so as
to reduce its structural integrity and
its supportive capabilities.

Hazardous atmosphere means an at-
mosphere which by reason of being ex-
plosive, flammable, poisonous, corro-
sive, oxidizing, irritating, oxygen defi-
cient, toxic, or otherwise harmful, may
cause death, illness, or injury.

Kickout means the accidental release
or failure of a cross brace.

Protective system means a method of
protecting employees from cave-ins,
from material that could fall or roll
from an excavation face or into an ex-
cavation, or from the collapse of adja-
cent structures. Protective systems in-
clude support systems, sloping and
benching systems, shield systems, and
other systems that provide the nec-
essary protection.

Ramp means an inclined walking or
working surface that is used to gain ac-
cess to one point from another, and is
constructed from earth or from struc-
tural materials such as steel or wood.

Registered Professional Engineer means
a person who is registered as a profes-
sional engineer in the state where the
work is to be performed. However, a
professional engineer, registered in any
state is deemed to be a “‘registered pro-
fessional engineer’’ within the meaning
of this standard when approving de-
signs for ‘‘manufactured protective
systems’ or ‘“tabulated data’ to be
used in interstate commerce,

Sheeting means the members of a
shoring system that retain the earth in
position and in turn are supported by
other members of the shoring system.

Shield (Shield system) means a struc-
ture that is able to withstand the
forces imposed on it by a cave-in and
thereby protect employees within the
structure. Shields can be permanent
structures or can be designed to be
portable and moved along as work pro-
gresses. Additionally, shields can be ei-
ther premanufactured or job-built in
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accordance with §1926.652 (c)(3) or
(e)(4). Shields used in trenches are usu-
ally referred to as ‘‘trench boxes’’ or
‘‘trench shields.”

Shoring (Shoring system) means s

‘structure such as a metal hydraulic,

mechanical or timber shoring system
that supports the sides of an exca-
vation and which is designed to prevent
cave-ins.

Sides. See ‘‘Faces.”

" Sloping (Sloping system) means a
method of protecting employees from
cave-ins by excavating to form sides of
an excavation that are inclined away
from the excavation so as to prevent
cave-ins. The angle of incline required
to prevent a cave-in varies with dif-
ferences in such factors as the soil
type, environmental conditions of ex-
posure, and application of surcharge
loads.

Stable rock means natural solid min-
eral material that can be excavated
with vertical sides and will remain in-
tact while exposed. Unstable rock is
considered to be stable when the rock
material on the side or sides of the ex-
cavation is secured against caving-in
or movement by rock bolts or by an-
other protective system that has been
designed by a registered professional
engineer.

Structural ramp means a ramp built of
steel or wood, usually used for vehicle
access. Ramps made of soil or rock are
not considered structural ramps.

Support system means a structure
such as underpinning, bracing, or shor-
ing, which provides support to an adja-
cent structure, underground installa-
tion, or the sides of an excavation.

Tabulated data means tables and
charts approved by a registered profes-
sional engineer and used to design and
construct a protective system.

Trench (Trench excavation) means a
narrow excavation (in relation to its
length) made below the surface of the
ground. In general, the depth is greater
than the width, but the width of a
trench (measured at the bottom) is not
greater than 15 feet (4.6 m). If forms or
other structures are installed or con-
structed in an excavation so as to re-
duce the dimension measured from the
forms or structure to the side of the ex-
cavation to 15 feet (4.6 m) or less
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(measured at the bottom of the exca-
vation), the excavation is also consid-
ered to be a trench.

Trench boz. See “Shield.”

Trench shield. See ““Shield.”

Uprights means the vertical members
of a trench shoring system placed in
contact with the earth and usually po-
sitioned so that individual members do
not contact each other. Uprights
placed so that individual members are
closely spaced, in contact with or
interconnected to each other, are often
called ‘‘sheeting.”

Wales means horizontal members of a
shoring system placed parallel to the
excavation face whose sides bear
against the vertical members of the
shoring system or earth.

§1926.651 Specific excavation require-
ments.

(a) Surface encumbrances. All surface
encumbrances that are located so as to
create a hazard to employees shall be
removed or supported, as necessary, to
safeguard employees.

(b) Underground installations. (1) The
estimated location of utility installa-
tions, such as sewer, telephone, fuel,
electric, water lines, or any other un-
derground installations that reason-
ably may be expected to be encoun-

tered during excavation work, shall be.

determined prior to opening an exca-
vation.

(2) Utility companies or owners shall
be contacted within established or cus-
tomary local response times, advised of
the proposed work, and asked to estab-
lish the location of the utility under-
ground installations prior to the start
of actual excavation. When utility
companies or owners cannot respond to
a request to locate underground utility
installations within 24 hours (unless a
longer period is required by state or
local law), or cannot establish the
exact location of these installations,
the employer may proceed, provided
the employer does so with caution, and
provided detection equipment or other
acceptable means to locate utility in-
stallations are used.

(3) When excavation operations ap-
proach the estimated location of under-
ground installations, the exact loca-
tion of the installations shall be deter-
mined by safe and acceptable means.

§1926.651

(4) While the excavation is open, un-
derground installations shall be pro-
tected, supported or removed as nec-
essary to safeguard employees.

(¢) Access and egress—(1) Structural
ramps. (i) Structural ramps that are
used solely by employees as a means of
access or egress from excavations shall
be designed by a competent person.
Structural ramps used for access or
egress of equipment shall be designed
by a competent person qualified in
structural design, and shall ‘be con-
structed in accordance with the design.

(ii) Ramps and runways constructed
of two or more structural members
shall have the structural members con-
nected together to prevent displace-
ment.

(iii) Structural members used for
ramps and runways shall be of uniform
thickness.

(iv) Cleats or other appropriate
means used to connect runway struc-
tural members shall be attached to the
bottom of the runway or shall be at-
tached in a manner to prevent tripping.

(v) Structural ramps used in lieu of
steps shall be provided with cleats or
other surface treatments on the top
surface to prevent slipping.

(2) Means of egress from trench erca-
vations. A stairway, ladder, ramp or
other safe means of egress shall be lo-
cated in trench excavations that are 4
feet (1.22 m) or more in depth so as to
require no more than 25 feet (7.62 m) of
lateral travel for employees.

(d) Ezxposure to vehicular traffic. Em-
ployees exposed to public vehicular
traffic shall be provided with, and shall
wear, warning vests or other suitable
garments marked with or made of
reflectorized or high-visibility mate-
rial.

(e) Ezxposure to falling loads. No em-
ployee shall be permitted underneath
loads handled by lifting or digging
equipment. Employees shall be re-
quired to stand away from any vehicle
being loaded or unloaded to avoid being
struck by any spillage or falling mate-
rials. Operators may remain in the
cabs of vehicles being loaded or un-
loaded when the vehicles are equipped,
in accordance with §1926.601(b)(6), to
provide adequate protection for the op-
erator during loading and unloading
operations.
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(f) Warning system for mobile equip-
ment. When mobile equipment is oper-
ated adjacent to an excavation, or
when such equipment is required to ap-
proach the edge of an excavation, and
the operator does not have a clear and
direct view of the edge of the exca-
vation, a warning system shall be uti-
lized such as barricades, hand or me-
chanical signals, or stop logs. If pos-
sible, the grade should be away from
the excavation.

(g) Hazardous atmospheres—(1) Testing
and controls. In addition to the require-
ments set forth in subparts D and E of
this part (29 CFR 1926.50-1926.107) to
prevent exposure to harmful levels of
atmospheric contaminants and to as-
sure acceptable atmospheric condi-
tions, the following requirements shall
apply:

) Where oxygen deficiency
(atmospheres containing less than 19.5
percent oxygen) or a hazardous atmos-
phere exists or could reasonably be ex-
pected to exist, such as in excavations
in landfill areas or excavations in areas
where hazardous substances are stored
nearby, the atmospheres in the exca-
vation shall be tested before employees
enter excavations greater than 4 feet
(1.22 m) in depth.

(ii) Adequate precautions shall be
taken to prevent employee exposure to
atmospheres containing less than 19.5
percent oxygen and other hazardous
atmospheres. These precautions in-
clude providing proper respiratory pro-
tection or ventilation in accordance
with subparts D and E of this part re-
spectively.

(iii) Adequate precaution shall be
taken such as providing ventilation, to
prevent employee exposure to an at-
mosphere containing a concentration
of a flammable gas in excess of 20 per-
cent of the lower flammable limit of
the gas.

(iv) When controls are used that are
intended to reduce the level of atmos-
pheric contaminants to acceptable lev-
els, testing shall be conducted as often
as necessary to ensure that the atmos-
phere remains safe.

(2) Emergency rescue equipment. (i)
Emergency rescue equipment, such as
breathing apparatus, a safety harness
and line, or a basket stretcher, shall be
readily available where hazardous at-

29 CFR Ch. XVl (7-1-02 Edition)

mospheric conditions exist or may rea-
sonably be expected to develop during
work in an excavation. This equipment
shall be attended when in use.

(ii) Employees entering bell-bottom
pier holes, or other similar deep and
confined footing excavations, shall
wear a harness with a life-line securely
attached to it. The lifeline shall be sep-
arate from any line used to handle ma-
terials, and shall be individually at-
tended at all times while the employee
wearing the lifeline is in the exca-
vation.

(h) Protection from hazards associated
with water accumulation. (1) Employees
shall not work in excavations in which
there is accumulated water, or in exca-
vations in which water is accumu-
lating, unless adequate precautions
have been taken to protect employees
against the hazards posed by water ac-
cumulation. The precautions necessary
to protect employees adequately vary
with each situation, but could include
special support or shield systems to
protect from cave-ins, water removal
to control the level of accumulating
water, or use of a safety harness and
lifeline.

(2) If water is controlled or prevented
from accumulating by the use of water
removal equipment, the water removal
equipment and operations shall be
monitored by a competent person to
ensure proper operation.

(3) If excavation work interrupts the
natural drainage of surface water (such
as streams), diversion ditches, dikes, or
other suitable means shall be used to
prevent surface water from entering
the excavation and to provide adequate
drainage of the area adjacent to the ex-
cavation. Excavations subject to runoff
from heavy rains will require an in-
spection by a competent person and
compliance with paragraphs (h)(1) and
(h)(2) of this section.

(1) Stability of adjacent structures. (1)
Where the stability of adjoining build-
ings, walls, or other structures is en-
dangered by excavation operations,
support systems such as shoring, brac-
ing, or underpinning shall be provided
to ensure the stability of such struc-
tures for the protection of employees.

(2) Excavation below the level of the
base or footing of any foundation or re-
taining wall that could be reasonably
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expected to pose a hazard to employees
shall not be permitted except when:

(i) A support system, such as under-
pinning, is provided to ensure the safe-
ty of employees and the stability of the
structure; or

(ii) The excavation is in stable rock;
or

(iil) A registered professional engi-
neer has approved the determination
that the structure is sufficently re-
moved from the excavation so as to be
unaffected by the excavation activity;
or

(iv) A registered professional engi-
neer has approved the determination
that such excavation work will not
pose a hazard to employees.

(3) Sidewalks, pavements, and appur-
tenant structure shall not be under-
mined unless a support system or an-
other method of protection is provided
to protect employees from the possible
collapse of such structures.

(i) Protection of employees from loose
rock or soil. (1) Adequate protection
shall be provided to protect employees
from loose rock or soil that could pose
a hazard by falling or rolling from an
excavation face. Such protection shall
consist of scaling to remove loose ma-
terial; installation of protective barri-
cades at intervals as necessary on the
face to stop and contain falling mate-
rial; or other means that provide equiv-
alent protection.

(2) Employees shall be protected from
excavated or other materials or equip-
ment that could pose a hazard by fall-
ing or rolling into excavations. Protec-
tion shall be provided by placing and
keeping such materials or equipment
at least 2 feet (.61 m) from the edge of
excavations, or by the use of retaining
devices that are sufficient to prevent
materials or equipment from falling or
rolling into excavations, or by a com-
bination of both if necessary.

(k) Inspections. (1) Daily inspections
of excavations, the adjacent areas, and
protective systems shall be made by a
competent person for evidence of a sit-
uation that could result in possible
cave-ins, indications of failure of pro-
tective systems, hazardous
atmospheres, or other hazardous condi-
tions. An inspection shall be conducted
by the competent person prior to the
start of work and as needed throughout

the shift. Inspections shall also be
made after every rainstorm or other
hazard increasing occurrence. These in-
spections are only required when em-
ployee exposure can be reasonably an-
ticipated.

(2) Where the competent person finds
evidence of a situation that could re-
sult in a possible cave-in, indications
of failure of protective systems, haz-
ardous atmospheres, or other haz-
ardous conditions, exposed employees
shall be removed from the hazardous
area until the necessary precautions
have been taken to ensure their safety.

(1) Walkways shall be provided where
employees or equipment are required
or permitted to cross over excavations.
Guardrails which comply with
§1926.502(b) shall be provided where
walkways are 6 feet (1.8 m) or more
above lower levels.

[64 FR 45959, Oct. 31, 1989, as amended by 59
FR 40730, Aug. 9, 1994}

§1926.652 Requirements for protective
systems.

(a) Protection of employees in exca-
vations. (1) Each employee in an exca-
vation shall be protected from cave-ins
by an adequate protective system de-
signed in accordance with paragraph
(b) or (c¢) of this section except when:

(i) Excavations are made entirely in
stable rock; or

(ii) Excavations are less than 5 feet
(1.52m) in depth and examination of the
ground by a competent person provides
no indication of a potential cave-in.

(2) Protective systems shall have the
capacity to resist without failure all
loads that are intended or could rea-
sonably be expected to be applied or
transmitted to the system.

(b) Design of sloping and benching sys-
tems. The slopes and configurations of
sloping and benching systems shall be
selected and constructed by the em-
ployer or his designee and shall be in
accordance with the requirements of
paragraph (b)(1); or, in the alternative,
paragraph (b)(2); or, in the alternative,
paragraph (b)@3), or, in the alternative,
paragraph (b)4), as follows:

(1) Option (1)—Allowable configurations
and slopes. (i) Excavations shall be
sloped at an angle not steeper than one
and one-half horizontal to one vertical
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(34 degrees measured from the hori-
zontal), unless the employer uses one
of the other options listed below.

(i) Slopes specified in paragraph
(b)A)d) of this section, shall be exca-
vated to form configurations that are
in accordance with the slopes shown
for Type C soil in Appendix B to this
subpart. -

(2) Option (2)—Determination of slopes
and configurations using Appendices A
and B. Maximum allowable slopes, and
allowable configurations for sloping
and benching systems, shall be deter-
mined in accordance with the condi-
tions and requirements set forth in ap-
pendices A and B to this subpart.

(8) Option (3)—Designs using other tab-
ulated data. (i) Designs of sloping or
benching systems shall be selected
from and be in accordance with tab-
ulated data, such as tables and charts.

(ii) The tabulated data shall be in
written form and shall include all of
the following:

(A) Identification of the parameters
that affect the selection of a sloping or
benching system drawn from such data;

(B) Identification of the limits of use
of the data, to include the magnitude
and configuration of slopes determined
to be safe;

(C) Explanatory information as may
be necessary to aid the user in making
a correct selection of a protective sys-
tem from the data.

(iii) At least one copy of the tab-
ulated data which identifies the reg-
istered professional engineer who ap-
proved the data, shall be maintained at
the jobsite during construction of the
protective system. After that time the
data may be stored off the jobsite, but
a copy of the data shall be made avail-
able to the Secretary upon request.

(4) Option (4)—Design by a registered
professional engineer. (i) Sloping and
benching systems not utilizing Option
(1) or Option (2) or Option (3) under
paragraph (b) of this section shall be
approved by a registered professional
engineer.

(ii) Designs shall be in written form
and shall include at least the following:

(A) The magnitude of the slopes that
were determined to be safe for the par-
ticular project;

29 CFR Ch. XVII (7-1-02 Edition)

(B) The configurations that were de-
termined to be safe for the particular
project; and

(C) The identity of the registered pro-
fessional engineer approving the de-
sign.

(iii) At least one copy of the design
shall be maintained at the jobsite
while the slope is being constructed.
After that time the design need not be
at the jobsite, but a copy shall be made
available to the Secretary upon re-
quest.

(c) Design of support systems, shield
systems, and other protective systems. De-
signs of support systems shield sys-
tems, and other protective systems
shall be selected and constructed by
the employer or his designee and shall
be in accordance with the requirements
of paragraph (c)(1); or, in the alter-
native, paragraph (c)(2); or, in the al-
ternative, paragraph (c)3); or, in the
alternative, paragraph (¢)(4) as follows:

(1) Option (1)—Designs using appen-
dices A, C and D. Designs for timber
shoring in trenches shall be determined
in accordance with the conditions and
requirements set forth in appendices A
and C to this subpart. Designs for alu-
minum hydraulic shoring shall be in
accordance with paragraph (c)(2) of this
section, but if manufacturer’s tab-
ulated data cannot be utilized, designs
shall be in accordance with appendix D.

(2) Option (2)—Designs Using Manufac-
turer’s Tabulated Data. (i) Design of sup-
port systems, shield systems, or other
protective systems that are drawn
from manufacturer’s tabulated data
shall be in accordance with all speci-
fications, recommendations, and limi-
tations issued or made by the manufac-
turer.

(ii) Deviation from the specifications,
recommendations, and limitations
issued or made by the manufacturer
shall only be allowed after the manu-
facturer issues specific written ap-
proval.

(iii) Manufacturer’s specifications,
recommendations, and limitations, and
manufacturer’'s approval to deviate
from the specifications, recommenda-
tions, and limitations shall be in writ-
ten form at the jobsite during con-
struction of the protective system.
After that time this data may be
stored off the jobsite, but a copy shall
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be made available to the Secretary
upon request.

(3) Option (3)—Designs using other tab-
ulated data. (i) Designs of support sys-
tems, shield systems, or other protec-
tive systems shall be selected from and
be in accordance with tabulated data,
such as tables and charts.

(ii) The tabulated data shall be in
written form and include all of the fol-
lowing:

(A) Identification of the parameters
that affect the selection of a protective
system drawn from such data;

(B) Identification of the limits of use
of the data;

(C) Explanatory information as may
be necessary to aid the user in making
a correct selection of a protective sys-
tem from the data.

(iii) At least one copy of the tab-
ulated data, which identifies the reg-
istered professional engineer who ap-
proved the data, shall be maintained at
the jobsite during construction of the
protective system. After that time the
data may be stored off the jobsite, but
a copy of the data shall be made avail-
able to the Secretary upon request.

(4) Option (4)—Design by a registered
professional engineer. (i) Support sys-
tems, shield systems, and other protec-
tive systems not utilizing Option 1, Op-
tion 2 or Option 3, above, shall be ap-
proved by a registered professional en-
gineer,

(ii) Designs shall be in written form
and shall inc¢lude the following:

(A) A plan indicating the sizes, types,
and configurations of the materials to
be used in the protective system; and

(B) The identity of the registered
professional engineer approving the de-
sign.

(iii) At least one copy of the design
shall be maintained at the jobsite dur-
ing construction of the protective sys-
tem. After that time, the design may
be stored off the jobsite, but a copy of
the design shall be made available to
the Secretary upon request.

(d) Materials and equipment. (1) Mate-
rials and equipment used for protective
systems shall be free from damage or
defects that might impair their proper
function.

(2) Manufactured materials and
equipment used for protective systems
shall be used and maintained in a man-
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ner that is consistent with the rec-
ommendations of the manufacturer,
and in a manner that will prevent em-
ployee exposure to hazards.

(3) When material or equipment that
is used for protective systems is dam-
aged, a competent person shall exam-
ine the material or equipment and
evaluate its suitability for continued
use. If the competent person cannot as-
sure the material or equipment is able
to support the intended loads or is oth-
erwise suitable for safe use, then such
material or equipment shall be re-
moved from service, and shall be evalu-
ated and approved by a registered pro-
fessional engineer before being re-
turned to service.

(e) Installation and removal of sup-
port—1) General. (i) Members of sup-
port systems shall be securely con-
nected together to prevent sliding, fall-
ing, kickouts, or other predictable fail-
ure.

(ii) Support systems shall be in-
stalled and removed in a manner that
protects employees from cave-ins,
structural collapses, or from being
struck by members of the support sys-
tem.

(iii) Individual members of support
systems shall not be subjected to loads
exceeding those which those members
were designed to withstand.

(iv) Before temporary removal of in-
dividual members begins, additional
precautions shall be taken to ensure
the safety of employees, such as in-
stalling other structural members to
carry the loads imposed on the support
system.

(v) Removal shall begin at, and
progress from, the bottom of the exca-
vation. Members shall be released slow-
1y so as to note any indication of pos-
sible failure of the remaining members
of the structure or possible cave-in of
the sides of the excavation.

(vi) Backfilling shall progress to-
gether with the removal of support sys-
tems from excavations.

(2) Additional requirements for support
systems for trench excavations. (i) Exca-
vation of material to a level no greater
than 2 feet (.61 m) below the bottom of
the members of a support system shall
be permitted, but only if the system is
designed to resist the forces calculated
for the full depth of the trench, and
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there are no indications while the
trench is open of a possible loss of soil
from behind or below the bottom of the
support system.

(ii) Installation of a support system
shall be closely coordinated with the
excavation of trenches.

() Sloping and benching systems. Em-
ployees shall not be permitted to work
on the faces of sloped or benched exca-
vations at levels above other employ-
ees except when employees at the lower
levels are adequately protected from
the hazard of falling, rolling, or sliding
material or equipment.

() Shield systems—(1) General. (i)
Shield systems shall not be subjected
to loads exceeding those which the sys-
tem was designed to withstand.

(ii) Shields shall be installed in a
manner to restrict lateral or other hagz-
ardous movement of the shield in the
event of the application of sudden lat-
eral loads.

(iii) Employees shall be protected
from the hazard of cave-ins when enter-
ing or exiting the areas protected by
shields.

(iv) Employees shall not be allowed
in shields when shields are being in-
stalled, removed, or moved vertically.

(2) Additional requirement for shield
systems used in trench excavations. Exca-
vations of earth material to a level not
greater than 2 feet (.61 m) below the
bottom of a shield shall be permitted,
but only if the shield is designed to re-
sist the forces calculated for the full
depth of the trench, and there are no
indications while the trench is open of
a possible loss of soil from behind or
below the bottom of the shield.

APPENDIX A TO SUBPART P OF PART
1926—S01L, CLASSIFICATION

(a) Scope and application—(1) Scope. This
appendix describes a method of classifying
s0il and rock deposits based on site and envi-
ronmental conditions, and on the structure
and composition of the earth deposits. The
appendix contains definitions, sets forth re-
quirements, and describes acceptable visual
and manual tests for use in classifying soils.

(2) Application. This appendix applies when
a sloping or benching system is designed in
accordance with the requirements set forth
in §1926.652(b)(2) as a method of protection
for employees from cave-ins. This appendix
also applies when timber shoring for exca-
vations is designed as a method of protection
from cave-ins in accordance with appendix C
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to subpart P of part 1926, and when alu-
minum hydraulic shoring is designed in ac-
cordance with appendix D. This Appendix
also applies if other protective systems are
designed and selected for use from data pre-
pared in accordance with the requirements
set forth in §1926.652(c), and the use of the
data is predicated on the use of the soil clas-
sification system set forth in this appendix.

(b) Definitions. The definitions and exam-
ples given below are based on, in whole or in
part, the following: American Society for
Testing Materials (ASTM) Standards D653-85
and D2488; The Unified Soils Classification
System, The U.S. Department of Agriculture
(USDA) Textural Classification Scheme; and
The National! Bureau of Standards Report
BSS-121.

Cemented soil means a soil in which the par-
ticles are held together by a chemical agent,
such as calcium carbonate, such that a hand-
size sample cannot be crushed into powder or
individual soil particles by finger pressure.

Cohesive soil means clay (fine grained s0il),
or soil with a high clay content, which has
cohesive strength. Cohesive soil does not
crumble, can be excavated with vertical
sideslopes, and is plastic when moist. Cohe-
sive soil is hard to break up when dry, and
exhibits significant cohesion when sub-
merged. Cohesive soils include clayey silt,
sandy clay, silty clay, clay and organic clay.

Dry soil means soil that does not exhibit
visible signs of moisture content.

Fissured means a soil material that has a
tendency to break along definite planes of
fracture with little resistance, or a material
that exhibits open cracks, such as tension
cracks, in an exposed surface.

Granular soil means gravel, sand, or silt,
(coarse grained soil) with little or no clay
content. Granular soil has no cohesive
strength. Some moist granular soils exhibit
apparent cohesion. Granular soil cannot be
molded when moist and crumbles easily
when dry.

Layered system means two or more dis-
tinctly different soil or rock types arranged
in layers. Micaceous seams or weakened
planes in rock or shale are considered lay-
ered.

Moist soil means a condition in which a soil
looks and feels damp. Moist cohesive soil can
easily be shaped into a ball and rolled into
small diameter threads before crumbling.
Moist granular soil that contains some cohe-
sive material will exhibit signs of cohesion
between particles.

Plastic means a property of a soil which al-
lows the soil to be deformed or molded with-
out cracking, or appreciable volume change.

Saturated soil means a soil in which the
voids are filled with water, Saturation does
not require flow. Saturation, or near satura-
tion, is necessary for the proper use of in-
struments such as a pocket penetrometer or
sheer vane,
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